














PDMRU UHTXLUHPHQWV  ORZ QRLVH IORRU  ODUJH DUHD
FRYHUDJH DQG  SRODUL]DWLRQ GLYHUVLW\ WR PD[LPL]H
GHWHFWLRQ DQG GLVFULPLQDWLRQ RI SROOXWLRQ IHDWXUHV ,Q RUGHU
WR UHFRQFLOH WKHDGYDQWDJHVRI IXOO\SRODULPHWULF 6$5ZLWK
ODUJHUDUHDFRYHUDJHFRPSDFWSRODULPHWU\&3DFTXLVLWLRQV
RIIHUDWUDGHRIIEHWZHHQWKHDERYHPHQWLRQHGUHTXLUHPHQWV
7KH IXWXUH &DQDGLDQ 5$'$56$7 &RQVWHOODWLRQ 0LVVLRQ
5&0ZLOOHQDEOHWKHDFTXLVLWLRQRI&36$5GDWDLQZLGH
VZDWKLPDJHU\LQFOXGLQJ6FDQ6$5PRGHV,QWKLVVWXG\ZH
LQYHVWLJDWH WKH SRWHQWLDO RI &3 IRU IRXU5&06$5PRGHV
IRU RLO VSLOO GHWHFWLRQ 7KHVH PRGHV KDYH GLIIHUHQW VSDWLDO









2SHUDWLRQDO GHWHFWLRQ DQG GLVFULPLQDWLRQ RI RLO VSLOOV RYHU
RFHDQVKDYHUHFHLYHGFRQVLGHUDEOHDWWHQWLRQUHFHQWO\GXHWR
LWV LPSDFW RQ PDULQH HFRV\VWHP IURP HQYLURQPHQWDO DQG
SROLWLFDOSRLQWVRIYLHZ6SDFHERUQH6$5KDVEHHQXVHGDVD
PDMRU WRRO IRU RSHUDWLRQDO RLO VSLOO GHWHFWLRQ SURJUDPV DQG
KDVDWWUDFWHGVLJQLILFDQW UHVHDUFK LQWHUHVW2QHRI WKHPDMRU
IRFXVHV UHJDUGLQJ RLO VSLOO PRQLWRULQJ JRHV WR RIIVKRUH
SODWIRUPZKHUH RSHUDWLRQDO GLVFKDUJHV RFFXU UHJXODUO\$V
PRVW RI WKH RIIVKRUH SODWIRUPV UHVLGH LQ HQYLURQPHQWDOO\
VHQVLWLYH ]RQHV DQG DOVR QHDU FRDVWV WKH\ SRVH D VHULRXV
WKUHDWWRPDULQHDQGFRDVWDOHFRV\VWHPVLQORQJWHUP8QWLO
QRZPRVWRIWKHRSHUDWLRQDODQG1HDU5HDO7LPH157RLO





99 LQWHQVLW\ 6$5 LPDJHVZKHUH RLO VSLOOV DSSHDU DV GDUN
VSRWV >@ 7KH VHD VXUIDFH URXJKQHVV UHVSRQVLEOH IRU 6$5













&EDQG 6$5 GDWD FRQWLQXLW\ RI WKH 5$'$56$7 DQG
5$'$56$7 6$5 VDWHOOLWH PLVVLRQV 7KH 5&0 WR EH
ODXQFKHGLQODWHZLOOSURYLGHFRPSDFWSRODULPHWU\DVD
SRODUL]DWLRQ RSWLRQ IRU DOO QRQTXDGSRODUL]DWLRQ LPDJLQJ
PRGHV >@ $ &3 6$5 V\VWHP RSHUDWHV ZLWK KDOI SXOVH
UHSHWLWLRQ IUHTXHQF\ UHGXFLQJ WKH DYHUDJH WUDQVPLWWHG
SRZHU DQG LQFUHDVLQJ WKH VZDWK ZLGWK >@ 7KH ZLGHU
FRYHUDJHRIWKH&36$5V\VWHPUHGXFHVWKHUHYLVLW WLPHRI
WKH VDWHOOLWH PDNLQJ WKLV V\VWHP RSHUDWLRQDOO\ YLDEOH





6$5 PRGHV ZLWK GLIIHUHQW VSDWLDO UHVROXWLRQV DQG QRLVH
IORRUV IRU RLO VSLOO GHWHFWLRQ DQG PDSSLQJ 7KH FRQVLGHUHG
PRGHV DUH 0HGLXP5HVROXWLRQ P 05 0HGLXP
5HVROXWLRQ P 05  0HGLXP 5HVROXWLRQ P
05  +LJK 5HVROXWLRQ +5 &3 IHDWXUHV DUH
VLPXODWHG IRU HDFK RI WKH WHVWHG 5&0 PRGHV DQG
LQYHVWLJDWHG IRURLOVSLOOGHWHFWLRQDQGPDSSLQJ+HUHLQZH
SUHVHQWDYLVXDOLQWHUSUHWDWLRQRIWKHUHVXOWLQJVLPXODWHG&3





7KH WHVW VLWH IRU WKLV VWXG\ LV ORFDWHG LQ WKH 1RUWK 6HD
RIIVKRUH 1RUZD\   $ ODUJHVFDOH RLO VSLOO H[HUFLVH DW WKH
)ULJJ ILHOG ZDV FRQGXFWHG LQ -XQH  DQG SUHYLRXVO\
UHSRUWHG LQ >@ &UXGH RLO HPXOVLRQ PL[WXUH RI RLO DQG
ZDWHU DQG SODQW RLO WR EH WUHDWHG DV ORRNDOLNH ZHUH
VLPXOWDQHRXVO\ FDSWXUHG LQ D 5$'$56$7 ILQH TXDG
SRODUL]DWLRQ DFTXLVLWLRQ ZLWK LQFLGHQFH DQJOH UDQJHV
EHWZHHQRDQGR'HWDLOVDERXWWKHSURSHUWLHVRIWKH
VSLOOHG RLO VDPSOHV ZHDWKHU FRQGLWLRQV DQG DQFLOODU\
LQIRUPDWLRQ FDQ EH IRXQG LQ >@ )LJ  VKRZV WKH W\SHV





7DEOH , SUHVHQWV WKH FKDUDFWHULVWLFV RI HDFK RI WKH
DIRUHPHQWLRQHG 6$5 PRGHV VWXGLHG $Q 5&0 GDWD
VLPXODWRUGHYHORSHGDWWKH&DQDGD&HQWHUIRU0DSSLQJDQG
(DUWK 2EVHUYDWLRQ ZDV XVHG WR VLPXODWH 5&0 &3 6$5
GDWD 7KH VLPXODWRU H[WUDFWV  &3 6$5 IHDWXUHV IRU HDFK







)LJ  VKRZV WKH UHVXOWLQJ IHDWXUHV IRU WKH FDVH RI 5&0
05PRGH$QLQLWLDOYLVXDOLQWHUSUHWDWLRQRIWKHUHVXOWLQJ
IHDWXUHVLQGLFDWHVSRWHQWLDORIVRPH5&0&36$5IHDWXUHV
IRU WKH GLVFULPLQDWLRQ EHWZHHQ RLO VSLOOV DQG ORRNDOLNH$Q
H[DPSOH RI WKHVH IHDWXUHV LV WKH DOSKD DQJOH WKH SKDVH
GLIIHUHQFHEHWZHHQ5+DQG59 WKH GHJUHHRISRODUL]DWLRQ
DQG WKHFRQIRUPLW\FRHIILFLHQW$PRUHGHWDLOHGTXDOLWDWLYH
DQGTXDQWLWDWLYHDQDO\VLVRI WKH IHDWXUHV LV WREHFRQGXFWHG
DV D IXWXUHZRUN IRU HDFK5&0PRGH VHW RI IHDWXUHV7KLV
















05   [ 
05   [ 
05   [ 






































RLO VSLOO GHWHFWLRQ DQGPDSSLQJ LV FRQGXFWHG 7KH VWXG\ LV
EDVHGRQ&3IHDWXUHVZKLFKDUHVLPXODWHGIRUIRXUWHVWHG
5&0PRGHV$QLQLWLDOTXDOLWDWLYHHYDOXDWLRQRIWKH05
&3 IHDWXUHV VKRZV SRWHQWLDO RI VRPH &3 IHDWXUHV IRU WKH
GLVFULPLQDWLRQ EHWZHHQ RLO VSLOOV DQG ORRNDOLNH
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